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Abstract: 

PURPOSE: To perform resume 
and quick start without providing 
a backup power source, to 
inexpensively comprise main 
memory large in capacity, to 
simplify system constitution 
without requiring an auxiliary 
memory device, to solve a 
problem of slow rewrite time or 
impossibility of small amount of 
random access at that time, etc., 
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and to provide the system constitution in 
accordance with flash memory of every kind of format by employing the 
flash memory as the main memory device of an information processor. 
CONSTITUTION: The flash memory 2 is connected to the memory bus 7 
of a system via cache memory 3 being a nonvolatile memory. An address 
array 4 which records the information of the address and the access 
history of stored data, etc., is provided at the cache memory 3. A controller 
6 supplies the data in the cache memory 3 or the flash memory 2 to the 
memory bus 7 by referring to the address to be accessed, or stores the 
data on the memory bus 7. 
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1 

[MM 13 +5fei&S*g<!:, ^-*£A*t-££&CQ 

A^¥^i, x-**fflar*&«>©tfia#R£* 

**R»fl9fc«»*?i«fcE«*RTaoT, wrE** 
«a«a*t7 ^-fex^riBttr h uxara»w*rtt&*ai 
«tt©»-iB«^aa:> RB*9M®ftHBR¥RfcN 

E*#RfcSW'*7' PUX*MM-*7 Pl/XSft^R 

E*^s»«#7 ? -*7**x©fcfcfcfflau&:r p 

l/XtoJt&fcfr 57 PUXJfct**R£Wl«U 
ME? 5 -* tMB+ftOuaKfffts, 7 s -** 

7*irXT£fc&icfflrtbjfc7Fl'X£. MB7PI/X 
tfc«¥RfcA*U SR7PI/X**. &trB7PUXtt& 
*R«)U*»*fc:'bfc^#, ME7Pl'X»»¥Rfc» 

«tto»-E«^aftic^^4s«T pwx&7*-bx 

XtWMl/fctSlctt, ^fc<<hfcM*B7KkX£^ty 

[MM 2 J 7^-feX*KB«^RSRA, lftB7^-fc 
XMNeflfc^Rtt. 7*-feX®ffifiH8&E»?- 

[KM 3] WKx-^Mfll^Rtt, l§lrB»38tt<0!B- 

«**WSLfcV*«£K:«. t*B7*-feX*MB®¥J§* 

©7**x««ii«*fMBu SRfcffJbnfcr^-fex 
^x»R^R^6*»-r*;:a:*»«fc-r««*3Hi* 

fcte 2 £Ett0>{fHSJ&3&iB. 
[MM 4] WB^-^MW^Rtt, KE7PUXB* 

¥R*>&ttiirr«7 Hwxic^isr*mB»fett©^- 
ft. 

[MM 5] WE#f8|£©|&-B1t^Rtt, F R A M (F 
erroelectric RAM) &mVXm&ZtlZ>Zt&ftm 

*km 1 fcBi&oteaaa&isg. 

[MM 6] 8R«c#A&n-&««S»M % r*IR^. « 
K»ffrc.fcDje»T*«K^R£, 

SK^^X^oMMJ:cniEAUA¥R30«jt«nSI/ 
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2 

$>x*©rt#**MIHg£, S9E^»f5tt(omr:E1t^ 

tMUKKK^Rd: H t £»»£*r*MM 1 fc 

[MM 7] ItBr-^WPfRU iftElf&ttOSi- 

^it^mu±<o^m^mr^-^m^imm^mzm 

£ £ (Mit6IM 1 lcE«C!)«f8*i«g 
[MM 8 3 WE^*^!tt©»-|5«^a:$«Sc<D«« 

t<i a enfc, <«&MKjt*«i»M¥R(c. wib^# 
c t wmtTzmiKm 1 fcE*©ira«is^R. 

[MM 9] MG*#8tt<BSI!-Gte^Rfc, yyy> 
[MM 103 M»E7PWX**2fR&*fWfctt©*^ 
[MM1 13 «S#l&^R£ift;l> RKMft^RiPff 

ss«<D»*te«fcD, MEypV'xaft^Ricfiyt^n 

W57h>X^#ILT t «WB5F»56ttco*-E«^ 
R©R«fc»*i*nT^-55 ff -irt, «x-^*t»tt$ 
nTVifc**tt©»-E1»^Rrt©«0f*»«L* WE 

ufcttE**ttofB-E«^R©««fc*«rr« - 
tftwitLtml o \z&m<Dmmmmmm* 

[MMl 2 3 OINmCM, nwtfMv 
cto, 7P^xs*^R*t«ttT<a:rpi/x£, 

tt©SB=:E«^R©#fe<0«Wfc»»L, lKrBmig#*& 

¥R*«. Htfmro*MA-r*BK. 

X $HB7 P UXS»^RICMT £ 5M* 
^l^E«<Dlf»j!ia*g- 
[MM1 33 RMUMWtfl*.. RBMR^RWII 

<fco, r pvx»*#R^«»-r*TPi/xt, btp 

l^x *»*tt<DJB-E«^R*«»»r ft^--^ 
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(3) 



#§8¥7- 1 4 6 8 2 0 



©miK««&^a^ sr;«s«i&^ra»*rsis^, His 
&-rsiirai i \zwmommstmmw. 

^MWBTaTHl/X*, WGT»»ttO*-Glt^a 

mm. 

m*mi 6 3 5F»«tt©»z:Eit^at lt, ^tst 

«tt0»-E**a^©^-*<6»lC*V»Ttt* ifflEA* 

V>, ttE9»ttoS-e«^a^&ttE^W»tt^z: 
BB^a^D^-^IBatfcfcViTtt. MErC???®* 

S^*&»#**E«&BT*«& 7 7 y ->a^U 
Ete8B£ lsTm>«mfl«ttBfc*fr>T. 

S©^t^>a^^Ut, iECPUd^ilBiiBfti 
fl^a>S€r&*Aa!®ISfcttB3'* y U j&tfc y 

hbfct^* WE*iry^3.^ ; tU©BE^'5r— ^<R«© 
^-^fcKRTSfctfeK:, jftE£B«t£ilo, 

[»*«18] MEM«P¥a«. MECPUa>5*rE£ 
E**«'\©»$a*»a©iBlc, »E*ty->a« 
U^ty hLTt>ffl[E±E1tSBrtoB[S-r*^Oy^ 

*«ic«s»*<o*^ttttE«*ffl3is#«-r*^a:* 

[§9*5193 ffiB^y^^Utt, aS^f-^ 



on e-*#»LT^*ME£E««Brt<0#:/n * * 
^•flaUtt^lBJRCiSCTWESajBaoSKSff^ 

it^m, i»*5 1 8 \z&n<D®mmmmw. 
m^m2o) mB««i^a«, «ecpuj^&we* 

Efc^Bo 7 D y * <Dt-2 <D n fcf - fc & Id 
fcfc, Stt»€fi2fe*©»*t«:ofcME±E«8BO^ 

1 7tcE«^««Ma^@. 

\zz>^x. m&cp\j&t><Dm&&&f&m\z&~Dx j t<D 
e*ic«i;TWB^Dy^©5 f -^c!>*a*ff'5c:t& 
-f x& £ tftjE^* y * u o&^-^^oim 

WECPU*t«9B*E««B^6m/t>r HJ:D/h*V^ 
■^o^-^o^eitECPU^HSrsK^— ^ 

©*£Ax^a*T*#a*wr*£ 

INHI1 7fcEtt0mKUUL 

30 [§f*52 33 ME7 9 yS'a.^y©*:^ y 

XaO^ft* *lm/Vf h (mteffit0>IEO!>«HBfc) T&tK 

-fX<Z>^-*£##&fr*§£, ttBMV^att, ifflEi 
E*«BW©K^-r «y P y 2 (D^-f &—B&Lfrt£ 

^O^-^SSca&TWE^EBSIBrtOttayay^ 

W*^17fcB*CDW« 

49 «a«B. 

[BMW 2 4] mftJrryis***:*)}^ iftB^-*® 

^*^-r3g*f«*i»«isrff«fTs^a*WL, mmmm 
*ara. tt»Ra««4i«MbMEM«f«^«i;Ttt 

• E«frii*«ao»*t**«5Mi*«tta>5e»r€fT^ 
IS*52 3JcBIK0lf««S^B. 

[0 0 0 13 
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5 

[0 0 02] 

to oo 3] i. mm$:WoTb7 : -?&&&2tiz> 

2. SStt^y^fc £fcii-£i^X<z>:/a^iiC 

3. 1, 2OSfilCJ:0, »£fc*fcl5ffl£B-r<5. 

[0 0 0 4] 01 7tt:/ay^+M'X#5 1 2;W K 
i^^t U^X^5 2 4 2 8 8/H h0777ya^^E 20 
'J^M^THT*^. HI 7fc;feVrCl 1 0\$7? 
yya^tUrto-^D^^, lllfi^Dy^l 

tt)VtWG) $r^-T. 1 0 5li*»P!§»&T&*. C(7> 

MifA9-A 1 8, ;^7r 1 3 1, f3-^l 3 
2tfti5^^Dy^©, 7HkXA0-A8, /ty 
^Tl21, T3-^l 2 2T^*SR§t;W^r- 
^fcBfcWSU l/^^141^ltl/O0-I/ 

0 7fcffl2rr*. 12 3tt/ty7rl2 1, f3-4fl 

2 2©«fP«^, 13 3fiA*y7rl3K t3-^1 

3 2 0MfjHg49, 1 4 1 4 1 CO^M^T 

01 7IC*5^T7-f h7^ir 
t> 7H1/X^A9-A 1 8, My77 13 1, r3 
-^1 3 2?ifcSftttS7n?»*tl£U K^oy 
^CO, 7h>XA0-A8, rtyyy 12 1, jn-^ 

1 2 2Tft^^>K^ii;HCl/O0-J/O7^^©A 
*T-^&l/yX^ 1 4 1 &^LT»€ratJ. 4 0 1 « 

samm i o 4 ©wp«^p*s, 

CO 0 0 5] a±»^&7 5y^L;**yfcE«IK#£ 4? 

2 9 2 7 9 8 ^i©7 7 *r>a E E P R OMxXr A 

Z<D&m\*. 77yya^€UII^R&tJ^ 

fctf&ffcfcLfcCK fcfiS-fc^O&^ICcJ: D3in<S7^-^£: 



< 4 > &§S¥7- 1 4 6 8 2 0 

77y>a^t^ 

T^A'SCiailCctO. 7^^rL;*^ytf>lf>f££4>ft 

CO 0 0 6] -2/, iftt|g^y^y^3>tr^-^^ 

T, D R AM - S R AM=ft y yaxXfA^U <fflU 

iJOtMMJRfcU CPU#Et&&®£y-FL#:J§£ 

LT^fe^v *lCCPU3&«E**«©Wi;7H^*U- 
H lfcHiaf(07 H l/XC^t-Sr-^^^t 7 
**U*>&#*c:£fc < i:D7*izX£B»fc-r<5. 
y v a. ^ ^ y ic 5 -f h x 

®2*3i*«tt6nT^. ^-f hx;p~**«, Ettfi 
«^©»€ri&*B*fc»LT*^y^a.^^y ttfci: 

T, ^+y^i^^y©*»$«ASfr^Vi, 
IB«t«B«liOfeiiLM*t5Ctl:J:D7 

[0 0 0 7] 77-y>a^'J09 i y7*3Xh$ 
7^y$/:x*^y©^y;/flrai&/j\$ 

NAND^jt^bfe^^^^i^^y^ciniCffi^-r 
[0 0 08] 

CfBW##fcbcfc:5i:T*Kffl ^2-2 9 2 7 9 
»5-fe^^ftWAtW«4t-&i % ft 
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8 



[ooo9] /^-v^;pn>tf3.-^*ots»i!i 

^'Jv'XrAlt mn. DRAM 
£WbTiI51ft£#tj£U S RAM (X$^-f 

CPU©»fR*j«:, DRAM<Z>7^"feX»ff3^i6Vif* 

FWX£> SRAMfc«*tW\ 7^t^»t©aViDR 
AMKL T^^y^Ty^OTLT, CPU** 
7*irX*«G)SgV>SRAM#t. £f2tt£&oT 

li. DRAMOT^irXXtf-H^SRAMCOr^-feX 
-rfcfc>5» 7< h5Xfc? h«fCDU*MU^<A 

^©jft^Jtbfe^X^AS^-rSi^S^ 

Co oi o] ±^o^<>T^-tx^o>^eu 
£*H>T, ^>yAT^irx*^l^5c:^^^S 
gfcr&^fr*. Itfri2#m¥ 2-292798 *t£tf8£ 
«*©ft*fc^^Ttt» £©jftfc#*bfct>©*« 
ftv>o £fc, *E*3WFJPMtfcfc&cfcT, xXfA 

fr5<D#HfcftT&£c b^b, ^^co^lBtfitvX 

^te^eA^vX^Aco^CD^ioT*^^ j£ 

ftfflssg-cfct ^D^^A^f^o^xfCcfco^^t 

^bTbS^tV^^ilSCdtie^^- tffi&Z. 

aP*ttO*E«T»n«, &>&¥R<i:bT> A-K 
>J-fc* bfcjWtfcO, SK^-^WbTffX^-hT 

rb, Mi&i2t&ss^^?i^ x-^s^iaiiicn-K 
bx, JE'%rxvimzm-$'Z-t&*v%z>. b#>u 
ttosBirett, ^@©^jCcfcD> £fi«rtfc*WE-r 



[0 0 1 13 ftfc, ^ty'>a^tU^Wime» 

tro>*#jre* ^x^A©m^^^nfc«^ £ 

bfcK LftV, ^E«^»»tt<D«-&fc«, 
10 TV>*ot>DT<b* HIBIcte, a--^tA^bfcOt>0 

£«***«ja3i«eTrau second, wkkkk: 
lo^o^^ji^xty hjWK*. y^-fex^&a^flrr 

[0 0 1 23 77*;*>a.^ty*iE 
a? icteu CPu^e<^7>^AT^irxtc^i£;pj|gtf s 

SSfctt, i^ft^^OT^-trX^co 
£cbT?&5. -^^ISw^Xfc:^ h7^-kXIC 

array */ty*-r a£*s< bri*ig^f6j±$u^^^ 

[0 0 13] 

[fni®&»ft-r*feje>©^a] ±Eaws3t*-r*ft:«> 

MttWtt. ?-^SEBT5»attO^-Ett^a 
E**n&7 f -^*ma»K:«IA.R«B&E«*R 
T&^T> Ifia^^lS^M^T^-feXpJ^TKV'X 
3»W*W»WfcW38tt©»=E«*at, DttEffXtt 
40 o*-E«^atttE^*«tt©SBrE«*atc!)«S 
^ K> m < t h fx 3 5*— * 

i:, MEWXttoaHBtt^Rfcttttsnfc^-^^ 
WE^»*tt©»-E«^a«C^lt*7 FUX£S*T 

^>7K^xs^a^> ^7Hi/x^^af-^^n 

KPX^JSEf^iaS^e^-^T^-feXO 

[0 0 1 43 fix, WE5r-^«»^aii, ttEfA 
50 WXSr, WE7HWXJt«E^atA*b, ^7h>X 
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(e: 

9 

nB7Fwxittt^R«)a*ia*K:'b^*. ate 
7 h ux»»^Rics»$nT^*»»7 h i/x tvm 

»7 K^X£7£-feXU ffllC, ME7FUXS*3« 

<£t>£&7Fl/X£^tf^£*SK<Z)7Kl/X£, 8*fE 
7FWX£fiM?Rfc&fclc3»U BOr&fcSSSnfc 

ft&^mzmttizwfeVT. m&mit \z&®z tut'j>u 

<£b-?<DrF)/7>*79±7,TZ&5\zm&tt2>. 10 

[ooi5] s&k, *&m<Dmwmmm\z* cpu 

[0 0 16] 

* v ^ u coteSfc^- ^ £ 7 ^ XTt 5 <fc 5 K-r* 

7^^vo.^ ; eu^a«7^-tx-rat, 

«DRAM^:^C0^^>yA7^*tX^pJtiT*S 30 

~>;x;<*UTte, U*-H7^-feXlC*5^Tt>, 7>^A 
7^irX(C«M^L^^ 0 fCT, ^t^ya^^'Jt 

at. mm7>y&7?tx**pjmte. dramas ra 

[0 0 17] ^IT, ZCDJrW is3.***)\Zttf&V 40 

7l-f£, 7^-feX^S^fB^-r^l2tet^R^<iA^o 

U CO 7 ? -fe X Kltt L TWft \Z m H JL 1 izttm-r 5 tz £>, 
*^CD7HkXO^-^^ 

<. &tt, &m<Dmi£\z±z. ^m^-^<ommzn 

&9zitmtiL£v* coy^^z^D. m&?Lm±ftm 
(D^-^omm^n^rz^iz^ cpuc»m 50 



<8B§¥7- 1 4 6 8 2 0 

10 

5^X* IC C P U*t#r£n- H £#€?&£fcltntfx~* 

*«F pj LU V> <fc v \Z L"Oj3 < • 
[0 0 18] $fcfc«£fc£0£fca&lt, ^rr>a^ 

±0±(DT~*tfCPU\Z£Vm&?Lt>nfzt>. 
-*\Zttfo^Zy7y^zL**V±<Dm®*&ZfrV& 

ra^u ^-^(om^mhiDmz, y?y$>***v 

^^h^xs^ro^-^^, mm^<D 
nmm^mmvx^ w&-z : &z>££?3i<. nvmm 

yis3.**:>J<DX&*%rt-XZZ>££hlZ y 
rtyyr\zJ:~DT, ^>^7x-X«^$n« 

&mfzy>y&7?±x&^mfcyyyis***: 

[0 0 19] ±}^<DXo\Z, ^^yS/jL^^Ufcftlftb 
T V> £5^- * <£>g|S7 H I'X Zm®? Z> 7 H WX 7 W 

f7^-feX@g|^IB®rsiBtS^ : £^^-5 £ J: 
0, ^^-/->rL^^E'J^#^E-r^7HWXC07^ 
■feXT^^^g^^W^fT^e, &\Z. ^r^yv^L^^ 
UtC#^EL^^7Hl/Xcr>7^irXT&n^ 7^irX 
®M±> §&<07^-feXatg£T^6> ^t>7^-feX$ 

[0 0 2 0] ^^y^^^^Ul^JC, ^IC$#^ 

^-^^^TUT^^. yyyis=L*^m\zQ% 
[0 0 2 1] «RO»j6l3»jB-r5fc«)© 

^-r h^ax^ by 5 zr&ffi]Lrcmf&£V. z&y?? 
om&z^ mz&fr&±m®<Dm&xmz. cpuic 
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11 

£LT^z>frm*&mw*jmttez>. *lt, cp 

Bfr ftfc, CPUTH ±«B©«a*^ 

»t£^fc«Hc«, a-ifi:»tT, 

T^Jt«<fcVi. a— tftt, ^©aiB^-^^T, M#< 

ra^fc^A^Kfc*. fe^^/u, mmom 

[0 0 2 2J 018^#iU #8WIC<J:*«« 

fflSM®fWB£f»9Tr*. CPU1 0 lflt&CfltM 
1 0 4 'J - tX W t :y v'a^t >J ^ D 7 ^ 

3 0 o^^Bwo-sr-^sK^^r. u-^rmT 

li, CPU1 0 lttE*Ml 0 4^Sit»5r-*&y 

$ntv^i^n ^©yHUXfc^-^MMMl 

[0 0 2 3] — *%^©^^y>3.^^U^D5/^ 
3 0 Q\tt\i-?*y2tt<D*\yiszLU<D^, CPU 
1 0 lj^&OM hy^tXWtyv'a^tU^ny 
^3 0 0*Jtyhlfc*dtt, ^tr/affl^Dy 
* 3 0 0ft<DR^vX$>£H£rt-5/WT> Eteg@ 

illTli, CPU10 1ttfO»S««TLfc^Dy^ 

itt3«»«a^«ii»$n« (K£«fT3 nt^«) cot 

[0 0 2 4] CPU10 1d^O7^h7^tX*C^f 



(7) #§§¥7- 1 4 6 8 2 0 

12 

^ty^^^J^Dy^S 0 OrtCD'jyU-X^l^ 

*ewhii 0 A^mzmhxfrz. cpuioi*6 

0^*3 0 0rtO&^l^X^U&*frr£o Sfr^T? 

&E*Ml 0 4^»MtT»»i, ^r;yaWJ 
70 ?Dy> 3 0 0©'J-H7^irX5Xt!y hCORRc^fBtg 

[0 0 2 5] 7 F^X^^S©5 ? -*£#*rr 

20 f-^#IKlT7^tXSn*t, #b<tt«**ft 

XAft:C**iafc-r'6*MI^»*. brt> UJWflfcMfc 

£TOU-K7^XfcUXfc>y h<h&r)> &t££ 

7^-feX5$£teii<fr£. L*»U 
^? T, ^+yya^^y©f-^S%Ltl*^Tt), 

McD«»tcft»^-&^Ci:^jeT*«. a* 07 Hi/ 

S®#M£e> * * >J y#7y 7~Cr-? 

*. 7HWXa»¥a^7>^AIcy-H7'f 
KOTI«ft^lWBtt©^*y*««r*. ^LTi©^ 
^ ftilt, ftMtlHUmic. W58tt/^eyT*«± 
Bft^y©— fik &«WM*0>>i%yiC. 7KUX 

[0 0 2 6] 

S^fT-5CPU (4>AdSM) v 2te, CPU1#8 
50 m<oyfn%^^)^^>yyy^=L^^), 313:, 7 
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t**»tt/tUT*S*ty5/a^t'JT*5. CIO 
^r/i^t'JIJ, WAtf, DRAM + * y ? 

7 A) , S RAM U^tV y^A) *fc«fcoTSS« 

^—^KtllDtttt^nT^CPUTF^X (CPU^t 
x-*CD7*irX®£fclcffi;&?-*7 FPX£V>5) 

*Jt«T*7Hl^XH:«|ariS* 6tt, CPUloy^ir 
XS#fc, "JIB^IBDKaK. IE&&5r--:?£7^irX 
T#*£5*H£MMrr*:3>hD--^ 7ttCPU 

^>yX^, fift, ROM Gfi&(DXm&ff57ujr 
^A#te*ft3n*) , RAM, CPU*OWt/HX 
KT%a*NB»Cfe*. fc**, CPUj^7^tXt«7H 

i^m^n^o 6 us, aa-r^^y-t-y^ & 

?U>^-«®0IjM^|t<t>, CRT, ELr>fXy^ 

[0027] *mmz&vz>wtmz^T&w? 

-A«|g, ^-f y^A^-M«IB«o*SR:tt, 

U fc^f* d fcMMTfe***, Ayr 'J TA 
^^T^ySrff^SRAMTJi, ^SftlCfc, m$H&± 
*>mm&ifi&<, nJtt&ROMT 

<, Uc^ot> ±i2f§&@©7^XC9jI£rit, CP 

So 

[0 0 2 8] HI £#JHLTRW&tttt3. CPU1 5 



<8) «§>¥7- 1 4 6 8 2 0 

-fex-r^o fc«'u -co^r^-irx-rsr h*ixx«, 7 

F^XJt&tei&sfcA^Sn, 7HUX7H4l:f«6 

^snT^^TKi/xijt^-rs. t>u &»snx 
fc*«-*s*7 Huxi^^-r^m^r^^x-rs. 

mz. 7Hl^X7K4l:S^tlW^ (BIT. C 

i0 «• 7H^7K4C, ^^THl^X^S^f^ * 
<D&, ^a7Hl/XtC^^^-^^+^y>jLP<^ 
Ulcfej*, »«U ^^[7HI/XI«n77r>a 

[0029] m2\z. a^*:3>hn— ^6co#|i£B!£ 

02^ 1 na, rii:i«7HI/xsmu 

T, *^U£i£^l;:7^irXt-£fci£<3DMAn>hD 

«WB-r*. nit **vMmmnft±®K-c* 777 

fcf, CPU, ROM, RAM, &m?-h, ROMlCft 
ya^ty^DRAMfiMl/T^S*^ DRA 

tf&V>. 13J1 ^^»J«»M7T*D, 7^^>;x 

T&D, CPU, ROM, RAM, &SCMOS, RO 
MIC^^n^^nif^A^i^T^T^S. 14 

0«7^XU7tlT, ^^UA-X^6<3Dx-^ 
fc-^fcffc^iaLfcD, 7FUX7K«^ ~>X 

tM^tl^. 1511 HM^D^^AMMdSWR 
OM, 1611 ^HD^D^^A^HfTL, *&9I(Z>ri^ 
SyXfA^^lTWt^yPty^ 17 
«, vX^ArtT^D^DSttSrFl/X^, yXrA 

ft? [0 0 3 0] ^C0a>hD-7 6Olf^, TfcfcSftliB 

-h€rS3IC^-T, 0 3iC^-Tcfc^lC, sr, CPU1 
*57Hl/X{:^lT©7^tXg^tt|$n5 
(X^r-y^a) . C(D7Hl/X«7HUXit^lHl?S5(C 
A7J$tl, 7Hl/X7W4l:l^tlW§7Hl/X 
tjt«jaasn* Ury^b) P 7KI/Xtyh-C(fe 

di^^S. ^^T, C07Hl/X^7h>X7H4 
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^t'J/U 7 ^LTC PU 1 ^6A^^n^>T- 
CO?- ft? Uf^e) . ft*3, Xfy 

[00313 ««©?-*tttt««a«f£&n&& 

^K^ICftbT, 7^irX£fr?o fcb'J-K 
7^-fcXT&tltf, 7^ va.*^ 2tf>£&^-r*7 

* * v ;* * U 3 O0rMco^~^^^ll#^tr 
Ufy^h) • fit, ^IC, 

a«#a*ic*»-r*j;'5fcK*r*. fftfr^ ^x 

fcy hT»*7Kl'X&7Fl'X7l^fC»»T* (X 

[0032] &ic, c:©«»asse^»if^w»^ 

%>J3Afctt. x-^0*^fflm^^#ffiUTV^ 

ffl«l«*«?¥«b*<ttntt, BEI;:»JWLT^*7*~*£ 
teltTfcr-^ £ tfs 0 Hi 3 ft n ft 6 ft 

^(DfcSMC, 7HI/X7H 4KS®3ttTV>*& 
7KWXlC#£LT> CPU#£©£5ftlB#T7*iz 
XUfc^£^-ffil*8T&£ £I21SUT 
^^r^^tU S^tefflSttT^*^-*^ 
t>> it)7^tx$n^tfi$n<5t> 

X#&£ft*^-*tf##T5§iJ'S (&T rtyh*j 
£fcT£) 7^^Xj^S©^^^ie^ffi]±S 

[0 0 3 3] ^(Dfc&Kte, #7 KWxat^&IC7^i: 

xanfc«»«ftsa«r*-r«*^B»snT^nf*j: 



16 



MT*$m\*. rvuxri-i 4\zfew?z>t. mmm 

&©ft±^<0/&^S>&J$fcjT&£o fcfc'U 7^*feX@ 

[0 0 3 4] ^©I^tlT h$^<«'>l 

10 -S^&tf^A'ptt*, ft*fr>tt> +ty> / a/ ; t , J 3 0) 

t:lfe^otf~^$:tet^, ^frtf)£F I FOOT 
^fS¥tC^pIigT^S B *ft\Z, HR«^t^>a 
vX^AT&/8£ttTV>£-fey h7VvXr^^ 

»a*awrntf • 7 h i/xjt&fcfgiiirtst-*, 

[0 0 3 5] HE-C1T, Z<D±iy H77v'Xt-<^I: 
^^TSI4$#iLTranc niS(D3[J^Lfe7 
Hl/^Ti*Sn<&i*^ -^co^n-/^a:LT# 

£3*LTV><5. 2 7Kl"X7Wf\ 2 2H 

y v ^ ^ ^ u 3 £4MA <* nx v » « * id 1 2* 1 T2#te 
T<5, 1 ^(07 H UX^tS7 H UX7l/< 2 lft 
07KUX*tt(B* 2 3H 7FkXte*ftm«2 2£ 

:/d^ 2 3aM^r^#£-r*o ^n^ 

4^x-ftyh77yIf>f^OMT*5. 2 4 

cpu^^^u7 ? -^^7^irx*r^fe«>jcai^b 

«?0 rcCPU7KPX, 25, 2 6H ttl^tl, CPU7 
HWX24$, K7VvX^>f^^;iZ3@^T^rc 
^IC^fiiLfcfeCOT, 2 5$ r:/D'.y^7 Kl'XJ 
2 65: r-fes,h7FUXj t#T^o 
[0 0 3 6] t7f>7Hl/X2 6ll CPU7H^X2 
4©^^TtiO7Kl/XT*0> ^-<DfcTy h|gc«, ^ 
D^23 7 K l^X^^^ 2 2 «<@&T^ 

«^.«, P r P-/^2 3&2 5 6®C07Hl^X^JW 

\t. 8tf^/htftSo ^Dy^7Kl/X2 5H 

C PU7 H 2 4 ©±fs):»7 h>XT* 0, -ecot: 
7N^CPU7h>X2 40t7h^^ ir^h7 
HUX2 6©tfy h»«5IVJfc*tft*. fc^cU CP 
U7 K1/X2 4tCcfcD7^irX"r^^^U5 ; -^C!)/t-r 

fi&mo/w hmz^vfr-tz. cwi e 

AW hTfe^ch-rn^, CPU7HUX^T^3lf^ 
htCO^TiJ, 7HPXlt«-r-6^5?ttftVi. 

-fcy h7K^X«CPU^B5ICte^T^7Hl/X 

50 7te, "fe^ h7Kl/X2 6lC^0HiRSnT7^'trXS 
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D7^7Hl/X^fi«, 2 8H CPU7KUXO 
^Py^7Hl/X25t, 7^XA^772 U0W 
* $ tl^c^D y V 7 H l/X 2 7 #-&T£a>S^£&ttJ 
T37F^Xtt&[nI3&T&D, 4*x-firy h77vX 
T>f^T*^^i:*^, 4^CDj±t£[Hl82 8£&tf 

[0 0 3 7] *IC, A#»C»«S«SUTKWr*. 
^t'JSl^HMBtU CPU7Fl'X#24 hf 
yhitS. 77?/ ya^^Ut^V^ya^^e 

UCD^^^UT, iI(04')x'ft7h7yyXf 
>T^jC^fl!L, I^d^^WISt^ (16A* 
-f UMBO 1HMHK* 2 5 6 t-r«. 

[0 0 3 8] foT+fr/a/tU^IIJ 

1 6AM bX2 5 6X4^=1 6 KB 

X*f££g>l;:> 2 4lfyhOCPU7h>X^ai^t 
7Hl/Xk!yh, ^Xty h^J3£T«, CPU7 
Hi/X©Tft4 tTy M£&X&fr>0r?. J:&$|2 0fcfy 
Mc£D^CD*JJ££fT5. £CD5$, t7h7h>X2 

6 \z 2 5 6 ©»»**3Wfi e arr-5/t«), 8 tr y hT&* 

ZLtlZteZ, 2 0 tTy h^TK^XOp^Tfr 

ri>5 8 tfy h£foftbT, 7h>X7K2imi! 

x-?zz.t\zuz> 0 

[0 0 3 9] COm, ^Dy^W4^fl«t5fc4 
4^Dy^7Kl/X2 7^ 
H. yD7^7Fl/Xlt 2 0fcTy H&>&8t!y 

PU7HPX24 W7uy&7 Fl'X 2 5 5, tttttETK 

2 8$^LT~St"^>^^(D^W5fT3. 4t?<^)it 

«®&^ ±r^-a«iB**m"rn«, 7H^^x 

«, 7Hl/Xk7hT^D, y i^**: UrtO&y* 
-r*«?r£7^i:XT£o «±fc<fcB, 4^x-ft^h 

mm?Z>&. M©F&^>7 Hl/X7P^^HMtl>C 
±\ZteZ>. 7uy?5m&W\z. ±*r-97bV7,y 
U<i<Dto®t. CPU7Kl/X*Jttt"r-6fc«6CDtt«lHl 

L**L&at&* ^n^A§£fTKfc^Tte7^X^£ 
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*. 7KWXJttR@»Off5«Kft, V7h 

^x7T^mut^IWS^ ^CDI&Kte, 7 
KPXJt&ggCD&a*, V7h£x7K::fett*7Fl'Xit 

[0 0 4 0] 4^x-fi£y h7VyXf>f^ 

bfc«-&O7^-feX«ffi<0lBS*ttK^ViTRW 
4 *>x-f -fey h7V'>XT->T ^#5tlC^ViTtt, 
i0 T^7HUX^MbTV^-aox--^54®r)»jW 
-T^d^lc^^o Lfc#oT> !^-OTfi7HPXcD^ 
-*#^&4^#&T£;i<*:fc:ftD» ^0) 4 L 
T, 7^-feXJBffi*ttt«T#tl«. #»5^-h#Tfc 
-t2iT7^irX*ttffen<5fcWc, 7*-feX3tl£ 

[0 0 4 1] 0U;U£A, B, C, DCD4 OC0x~^C07 
^-feXJSMri* T3j , T4J % flj , T2j OStU$ 

^srf£) ^irtT^ctt^ ^tcA^7^*tx^n 
^»-&, 7^-fex/t®te r i j , r4j , r2j, 
T3j ttez. -d^o. B\*btb£m*>?;^7*-?x 

y*-feX/iai^ ^n^n*S0T#£ Clefts, 

T, mm IZ 7- ? <Z>tefft®#£f£ 0 ffi-T^^ (C ft, 7* 

*feX©S^4#eiC^oTV^5 f ~^^ ^t>7^iTX 

^yfc^Kurtt (^-rh/ty^) t>u 

-*0^f$ft7^-feXJI^£fB®LTV>£:6, J&*ft 
JS31^>5Uc^^ 0 L^^T, "fey VyVis^J-jy 

7HI/X7Hl:iT**LTW(tt 

[0 0 4 2] <h^^T, Jin*TKWUfc»*TH C 
PU l^^**7HI^X^<Z)»#ii«f|**t58^i y> ^ 
n^7HUX5Xk-/htSomi:, *ffl±*T«) 

7 h>Xf-^$777 v^^^rj| C ^^ bnyW 

x. mmiz7 : -j?<D#mfm&#zz£\ztez&. 7? 

&m>Xls$.5 0 -erT> n>hp-^6(D^lli5, ® 
^ffle9T$>^o B3e:A£Ri;jBa 

50 <h«^^^o CPU1^^t^^»7L^ 
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[0 0 4 3] £<0«K +fr/a^^iJ3^ ® 

fflUT^t-r^t, ^-^ttHsnaoti 3 -try 

h#«ttTfc*. g|D4>liryMl CPU^&OS* 

il #lc££#gglcLT*5< C£lCft£ e Lfcj&t^T, 
7*-feXfc]Ifim<0##, JHftl 3#B£Tfr;Ul*: 

CO 0 4 4] i&{C> 77 yS'jL;*^ Ulcere— 

J£*B£0>lii&sgSH — ®<D7^irXx-*£Jt^S 
t> #fcfc*^v>£v>5l^jg#&£> a o£D> CPU© 

T&£. U*T> U-F7£?-feXCD&a£>fc, R/X-f 
h C0?-^ £ 7 5 >y ->ol^^ 'JJ^e + V * vj.^^ 'J (C 

[0 0 4 5] ^-O^Mrt©r- 

^ 1 7 y a ^ t U rtCSUl: W§©T^nH R 

T, 77yya^ ; £'J^7^ K/ty^lCH 

JBHWBfe^oTU*^. 77 

«, 777y i ^^j±i:mN-Ml:#ftt§, 

5*3** m-ttosumwfimttsLZ. ^&r>. 7 
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[0 0 4 6] L*>L&ftt&. »/*f h 

***:V\zmmt<tiz£ft\z\z. «s«/w h»«^ 
mi *tt«*««±TftK8-r-6cticrnf«, u- 

7Hl:*»nilH8tl/T, ^tyya^tU^ 

10 o5 ? -^^#«^^nfc^s^^*r77^^is^Ts 

[004 7] #ClC, 7 7*^>a^ ; 6UO«ffl«tlT, 
^Ur;Wt!y7rrt*S©^*Wfct5ViT5E^-5 > #58 
WfcfcHT* 77r/a^^'J«H y^fA0i 

3n*±e»i x&&T$>zz.t&mxt!tiz>tzib< 
* * u ? y ?t i>T<ommz*z < m&-? z>. 

[0 0 4 8] 777ya/ : 6 f JH^ViTll l±)U<Dm 

?7 7*±iZ)-7'f>0T^^ — £LT7^irX 

yyy\zmmu a8y'J7My77)&^, ^«lc-> 
a? U7;P7^-fexbT* ^-^sm^f*. bfc^T, 

«mwjc7>yA7^-kxttte^»-r^tfc^ 

tt— # g 07 * irx «:)§v> «b <o©, v y 7 

^7^-kx*tpj|BT**. a*. ^o^^A^fx^li> 
7^txoMfij&^, »a3ftvU7;p7^-fextt#* 

40 [0 0 4 9] B6tt. *W«TJIW77y>a^t 

3 211 75r>a^U7H«L 3 3H y'J7;P 

3 411 7^tXtS7H^ 3 5(1 
y'J7MDy^, 3 611 77*;ya^U7K8 
3 2ty'J7;W\ , 7 7 7 3 3 t<7)KT^iH$n^7-T > 
3 711 /t'Jfy^&AfflASnSr^ 
T*^, fcZfL, CClTcDTKl/Xt«7^>7Hl/X 
T*0, 17-f >»^T©5 ; -^$te3|-r^fe«)C!)7H 

^ [0050] mz, *nmmz&vz>W}ft&mwrz>. 
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U— H7£-feXT&ttH yyyisou*^*)^? 
77^>a.*^U7l^3 2±<E>&^?-S5K > 

3 ice**-*, e^ttfc^-^ii *©«^u 7 ^ 

Dy^3 5£A7J*r5££l;:J:oT, ->U7My7 7 
3 3^£|g#lcifcgaj<*tts 0 7-Y hT^irXO^lc 

Jb^T, -r-^SMifc^U7JP/ty7r 3 3lCA#ttL 

3 2±<D, 7<>7 K^X3 4T^Ufc^>IZ, ^ 

tO 0 5 1] *7^y^a^^U*«ffil/fc*J|«^ 
0 7, B8:fe.fctfn9*#IHl,TSMirr -6. 07 H A 

Sa>hD-76©i^^l^t)0TfeD> 3 8 
H *>»J7;Wty7 7 3 3^Dy^R4@BT % fa<D 
«l*«*ttH2K:TRMLfc«|jW*tH-T**. 0 

D, CPU107H1/X^ 777X^t'J3 107 

[0 0 5 2] ST. 06, 07, H9«MLTIM 

Ury^a) % 7Hl/XtyhT»ntf^^>a^ ^? 

^e^^mi (xf>^b) , 7HW5Xky 

*LT, 77r>a^'J 3 lmtAt Z>Tz.#><D7 

^ 4 ^r3 3IC, ^CD^^-^feiiLT, >UT 
)V>7Uy>;3 5£A7jLT> 5r-^^§|^iUt* Ufy 

3 0«jWltMR«l:«MLT (X5ry:/e) . 
cPUio^qeuAx7±ic, BrBo^-^sffl*-*-* 

[0 0 5 3] g^lc 7 Kl/X7WCDftSSHrlT 

fptra** *««M««M«sff-Bja3iscpuio7^-fe 

X*7«Kfxl^ £r«»ffl®#£. 
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HTH 7HI/X7Wt»7^^lll©jB8H £T 

H*l*. *©jMBWl ^)T)VAy7T&Pm\stdto 
m~C$>Z>££Tb\Z. yU7;P7^tX^7Hl^X« 

ft pffEft y 7 v */dl * y ^ y hit fctoT& 

5* PL<il ^69^>£7^-trXT£jttf> 
Id, 7-f>c/)7 HUX&A*"T*, Id, -eco 

70 >T-^^>>J7My 7 7lCfiasnfc« 1 y'J 

[0 0 5 4] WAtt lr-^Ofi^^i;^ K 17 

1 2 8#B©5 f -$WiMrefcnil 7-f>a»©7F 
WX*5«ktf5-f >ftCDl 2 8#B£tr>37KUX£»Jg 
cniCcfcD, ^U7;^Py^A*«<Z>Sffl©B 
2Jx-$Ml 1 2 8#Bco^-^<hteO, ^I©f-^ 
a? MK«fl:7^tXRl(Bi:Ja:5. *^*7^-feXd^«T 

«J7^Dy^0A*W*WD 1 ^<>7^irX« 

arc&Dft**&. ^>^A7^-trx^jt^^»cff^ 

010, 01 1 ^ILT^OT^. 
[0 0 5 5] 01011 U-HT^-feXI^^-^coft 
Hfe, 0 7, H8fc^^safi«t^JtLT^bftt>fl!) 
-C, 0+, 3H ^HryS'a.jtty, 3 3il 06CD« 
30 ^(Z)777Xi^t»J 3 1 ©'>U7M77r3 3 £>8& 
#T&D, y'J7WDy^ 3 5<E>A7JlC<J:oTx~* 
(0Aai7j^tpj|g T ^^ e ftt, 010 (2) IC 

it*>U7My77 3 3»CtH>TH y>J7;W\ f y7 
7 3 SrtO^TH^XOKS^ft^txotr^. 4 

in *vy>3.^*uw«©ca5t««T*o, ->y 

7^77 3 3 Ml^MWLT^S. 4 211 
'J 7;Wty 7 7 3 3 OtT*«lC»«3n&7 H l/X 

0 <D£?Z>. C4)«fl CPUfti, ^y^^ij 
®MU£\Zb£'3^T&fe2nZ>. 4 311 y'J7M 
5/7733 ±©^f-3^ 4 2 0 > 

SC^)®«<7> 5 t> CD— ^ 4 . 
[0 0 5 63 01 0 (1) IC$5HTH 77-r>a^f 

u 7K*6 v y ^7733 ^n^r-^ 

»W*r*. O^O, 09T^bfe7P-ft-hl:fc 
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[0 0 5 7] 3Hft> 21 HDD (H 

ard Disk Drive) \Z&tfZ>±??<D®m\Z$>tm, 5 

ea»tt)&«5 1 2 AW Nife^ 010 (2) T 

[0 0 5 8] £ CDS 10 (2) JC^ft^SIBWr^fc: 
«X07D-^t-hS» SI IICtkT. SfCPUl^ 
67^tX»#«t«sn4 (Xf'^a) . 7 F 

l^Xfi£7F^X7U<4Tit«L.T, 7FVXby 
K 5Xkyh*Klit* (Xf7^b) o 7HUXh 
yh©*^lctt* ^ty^^EU 3£-t0>££7^iz 
X-T^o 5Xby hCttreicHU 7^XT£7Fl/X 

'J7;Wty77 3 3fcKISt5 (XT-y^c) . 

T» U-F7*-feX©»£fctt, T^-feXx-^co^-f 

fl/T. ^J7My7r3 3JCi/»J7;i/^Dy^3 5 

mmMmmm\z#mT* Ufy^f) . cpuih 

[0 0 5 9] h7*-feX<DJ(g£!m Xf^^cT 
^'J7Wy7 7 3 3lCK8Lfex-^&, 4T*ty 

U 3±lClE2lt^-^fc^LT, 7^-feX«3ff£CP 

y3rtfc:K«IMMI«€ff0HiT (Xr^j) . 

7 KWX7H 4 CI»ttStlT^«i»^ 
©tt*fc£ST*«fc5»fT3 (Xf^yk) . X:r>y 

s<o&immfcm*v-} $ Ti7izx2ftrc%&\z 
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-?*mmm&&Mmmz±m£-rfttt£i,\ kyt. 

7My77 3 3i^«AlT> 77^>a«U7W 
3 2 tRaiTSt^^iM^tfWC**. 
[0 0 6 0] ft**, DRAMd:SRAM©i|^l:J; 

*«l:^V>TfeC P U07- K»ttTlift< , 1 6/H 

«^»*tt0^ettt&ffiVifc^x^AT, CPUm 

A»C*3V>THU 5fe»©#frj&»*lji:7 7yfirTtf, CP 

Z.<DW&^<Om^fr&f&&\s1Z#&\Z\t, CPUtCtt 
*. fl^S&<!:LT* «AtfBA^R6 1CDCRT*© 

[0 0 6 1] a.— tft2CC!>&&lC. Wttf, ^ 

O^UT, iIt<5it«JTt, CPUWI 

*Y y ya^t'J K*3V>T*>, 7H1/X7KW: 
l^«©77^^^X^wn^mt +tr/^ 

X3r*ttflt®*MMeHl 2lC^Lfe. H*, ltt, 
CPU, 3tt> 7HI/X7K> 6tt> 3>hD-7, 
6 0H A7J¥J£. 6 111 ffirt^ft. 5 111 7 5*/ 
•>a^t»J©iB**ttc:i:lCWtT*S5!:«««, 5 2 

«, %^m^5 i K:«jeufc«€ra*«ji:7 7^ 5 3 

tt, 7 H 1/^71/^ ftl:K»tfctt^jlljl:7 7^ 5 
4H CPU^ISM*MT*D, ^X^pJtB 

[0 0 6 2] A^ft6 0H 4>&<cht>:r~*£7* 
ibt). CRT, ELt^X^H, ^S^^X 
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[0 0 6 3] 3>hD-76lt yyyz/zi**:*) 3 1 
W»itMii77y5 2, 5 3£#Rf*U ZL 

if ic r o^ir \zm? z>mm&&& z> v-^r >x zmn-r 

#A£n*. (1) »*3i*«ff'5*\ (2) 
tWfi-?Z>i)\ (3) v-^^^U^^^IEIt^ji 
ST^x-^CD}i^> (4) yD^7A*^>^^iJ 
7T£tf\ (5) *t^>a^ i e'JflWiJ7t«^ 
fc£Tfc*. a— !flc#T£WV^fcim, c 

mum7K&*&z£5temmz?tite&\,>. sit, cp 

M-e%Z>£z>\zteZ. 
[0 0 6 4] ^±(D^T(O*Jg0yircfe^T«, 

^^^'J3^i:, ^tu;U3>hn-7^ sr 
a m \z j: * * * y x n. &m<ommi>m a $ t> 
vb&Zo ££-m, cpu iwn6*$»^i*o 

[0 0 6 5] t^bHP*'J>?:i— I*ffl&*$mtZ> 

fT-r^^gf^s-c*^ cpu, 

ROM, RAM, &SCMOS^£WLT!egoJt&T& 



(14) W7- 1 4 6 8 2 0 

n ^ * y wz#mzftfrT-**w$:2tim*j: o \z-r 

T, /^^^Ttyy^^OSRAM^iim^^^rU 
(FRAM : Ferroelectric RAM) Sr^T^t, 

ft*. 

[0 0 6 6] «±©J;3l;:, #%Wc£ntf, x-*<Z> 
t- A SilTt, /I yr'J- IC £ 5 A' y ^ 7 y < 
mm-ZZZ. DRAM<fc0^»;:ftDf#£:75y 

\zmmxzz>. *msm*)tM¥mz*<oT& 

X^CDNAND^!, ANDi*> *i®77y>a.^ 

[0 0 6 7] 013 fc*«)SMfi«©«»H*^-r. EI 1 
3fc:fcV>T, lOlfiCPU, 10 2liyU, 3 0 0te 
3 fc!-ny^*a^t 7->a^^ U y7fA, 104 
ttm;Hh (mttSW 5 l^D^tn77r>a 

^^U"c«j«$nsstise gee*) > 1 05 km* 

U"f 3 1 O07HMtCPUl 0 \frt><T>T Kl"X£ 
Jt«T*7KUXJ«ft*3 3 0T«|jji*n*. ^-^^ 
«i$*r^^^y>a.p<^U 3 2 0«n* (nte&&) C9 
m/H WW 3 2 1 T»USSna. T K l^X 

wn7Ki/x7H3ioit rvuxm 

7FUXff*8ICg^-f£i2t&g©l 0 4^90^0^^^^ 

4» g» bt> 7h>X7K3 1 O^CDi^l/^ 
3 2 l«^$n^S^CD«*«fiM»-r«ff^ (JE^r 
ff^gP) c^^^n^k^3 11TM$n 

1 2, 3 2 2tt7Hl/X7H3 10, ^9^3.^% 
U3 2 0©WPBfT*5. 

[ 0 0 6 8] 0 1 4 «, 0 1 3 COW^JIUK 1 0 5 CO^S 

\Z^^T&Wrz>* CPUl 0 l^^iBift^fiil 0 4^ 
W U-K7^-tX^^b&*^ (STEP1) , tt&gg 
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3 3 O*&0>fcy hW^m#3 3 lWt^>aty h 
SW^-TSi (STEP 2) . ^'r>a^^'J3 20 
f>9(Dl^X*3 2 lCO^®m*>e>AXl 0 2^f-^ 
£tfJ7jb (STEP 2 1) , CPU1 0 \\t*:W>?-9 

[0 0 6 9] CPUlOl^^WU-HymT^X 
fcyb£*J£Ufc^T, MIC, KM7;^'JXA 
K^oTjSftSnfcl^X^ 1 lrt^Sfrfii^&cO 
fit*8tf>6, +ty>'a^€'J3 2Ort0l/yX^3 2 1 
©RS«Bf3WS«r*nT^>*tfJWLfc«^ (STEP 
2 2) fcL STEP 2 2 6^\jitrc £ dTW vX* 3 2 
ltf^gBlfc&Bl 0 4^(OR^f 'S^D.y^^-^^ 

®£fr5. m^t, cpu i o lri^y^-fex^ftfcx 
x* 3 2 1 ftvmz&tLM&izu-Dtzmmzmz&ts. 

7K?mm&W%&iX (STEP 2 2 7) . ^LxTCPU 

1 0 l^£7^irX£nfcx~*£UvX*3 2 l^f> 
/Ul 0 2lcaj*-T* (STEP2 2 8). STEP2 

2 8<Dm&&7c7-rZ>£STET> 1 K^O, CPU 10 

3 2 i^jE^^nTv^ttffi<i:«> m&m®i 0 4pw 

[0 0 7 0] U-Kr^tXT^Xtyh^U H 
t»^(cS«$n&WxX^3 1 lficD^frfifSScOfif 
m&*>> *\yis^*=£*)Q>W%&7L7)l3vxiK\z$t 

-oXM/ofd* 3 2 0 ftCDSfrMT^ 

^/X^3 2 i*tjg*snTv^v^t&B«-r-5t 

(STEP 2 2), l^X*3 2 l(D5r-*£^g§£B 

1 0 4^##HTMS (STEP 2 2 6) £«lgT*. 

5l/yX^3 2 loajRStifcHBffcS^^ttfe 
\z. ui?x?3 1 1 «cr Fi/X£««r&tr (step 2 

2 7) . STEP 2 2 7TI/i^X^3 1 1 
ff«g?cfZ*IEff^^T^€#^^ flTCPU 

1 0 l^£y^irX£ttfcx-:*£^vX*3 2 1^6 
AX1 0 2\ZMJ3?Z> (STEP 2 2 8) . STEP 2 

2 swmw&^j-rztsTEP i\zmr)* cpuio 

1^6^(07^tX^ CPU 1 0 l^eiBtSS 
Bl 0 4^5-f h7^tX^^Lfc^ (STEP 
1) > +tyva^ : E , J^t5; hT££ (STEP 
3) , l/yX^3 2 1 KCPU1 0 lfr*>(D 

WvX*3 1 1£ 

S$Tf£ (STEP 3 2 4) . -tLT, STEP324 



(15) 4$BB¥7- 1 4 6 8 2 0 

©fWiBsasssft-r* (step 3 3) . 

STEP 1ICHD CPU 1 0 l^^cO^(OT^ilX^ 
[0 0 7 1] STEP3Wty>a5Xt^h^ 

o^mmmmc <omm^, i/^321 ic«»sn 
x\,**T-?&mM&&T?&&z.£&mmrz>t (st 
ep 3 1) . i^x*3 2 ift^eaRL&B***? 

-*£i2tftg©l 0 4^<DR^yny^^#^-r (S 
TEP3 2 2) e u(OSTEP3 2 2-CH 1/^X^3 

STEP 3 2 20jl!lI^Tt'5t, CPU1 

^e>ICU^X^3 1 1 KMiRT KUX£#£&tf (ST 
EP 3 2 3). *l,TUisX* 3 2 1 (0^^^^®^ 

cpui o lfrzom&iL&T-f&mt&t* (s 

a? TEP3 24) . ^cSTEP3 2 4»C^^T> l^X 

?3 1 1 a® i/^x^nmMic cif»*wt* 

STEP 3 lTI/yX^3 1 1(0 
M^r1f^c(Dlf^SUvX^3 2 1 

Oftll (STEP 3 2 2) M^OT, cn^t 
ISLSTEP 3 2 4KiiOo £*T* STEP3 2 4CDja 

w»*»3asjB»r* (step 3 3) o st 

3? EP 1KHDCPU 1 0 l^e»O^CCD7^irX^O. 
[0 0 7 2] 01 4<Dyu-lZ$>^T, »««^j«tt, 
STEP 3 2 3, 3 24Tl^yX^3 1 1, 3 2 1 £3£ 
SrLfc&K:, SM&£B1 0 4 0#&i^5:7*Dy ^£ta*> 
9Tiilt^< (STEP 3 3) ££lC&5 0 

KfcHTtt, R^l^X^ 11, 3 2 1 £M#rT*tf 

T^-feX^rco+^-/'>a.5Xb^ h<DK<D+ GBRB1 
0 4 y^<D§£BIL (STEP 3 2 2) 

[0 0 7 33 te**, *XJKM». CPUOT^-trXiH' 

50 U 1 6/H h©/1-XM^fccfc*x~*<D^03lB 
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(16) 

29 

Xky h«r©B€rlft^«3S©B> 0 1 4 fcfctf* S TE 

p 3 2 3 ©awcfc^T, c p u i o i or ^-fexfsm 

D, C PU 1 0 1 (Oy-i h^— #^TML/€:ff^:^ 

[0 0 7 4] B19fcJ;rK **JB«l*J:*a**KW 
■J"*. CCTH /Dy^fiS^l 0ms, 
^MDS$M^4ms> ^r>^'J 3 2 0 
Oli^|3|& 10 0ns ta*b/t«^©«*©**t 

CPU10 l3^&eilttBl 0 4^07^ H7^tX# 

©f-^KHlftO^Dy^iBS (10ms) 
U ^-(D&v +t y^i^^U 3 0 00*31/^^3 
2 l<Dx-*£f2t&&Bl 0 4O»*^Dy^«8 
-r»3S (4ms) £ffV>, ^ty^^'ja 
0 0£J5#rT£ (10 0ns) . £trC^-f b7^*feX 
^7U CPU10 1 li&OffiSfcWttT*. ft-? 
t\ Kf^-feXfch— 5^-M91 4ms*ItS. 

[0 0 7 5] nniC*tU ^SOSfllTMl 7HVX^ 
Xk^hbfcMT, aR^fcx-^l^X^OTBK 

^d*^^t-»mw8i (4ms) shot- 

7#irxteb-*;M$4ms-c&rK a*o**«cit^ 
xi o%mmm<* cpuioi#*©»3k:ottt* 

\Z, CPU 1 0 l^6B1tiftlBl 0 4'MD7£"feX7 i - 
^©1MX#E«SB1 0 4<a:/D>y^'tMX£9/h£ 
Vi»-&©*lll«C!)«KH^^-r. 01 SICfcV^Tl 0 
1, 102, 3 0 0, 3 1 0> 3 1 2, 3 2 0, 3 2 
1, 3 2 2, 3 3 0, 3 3 1, 1 04, 4 0 1, 1 0 5 

[0 0 7 63 3 1 311 7HPXflMi£«firr*7FU 

xmn&at* ^y^*u 3 2 0ft©8a«i/ 

^3 2 1 ^qSfrSnfc^S^OBWSftW^^Wr 

umisc <t, i^x* 3 2 i rt©3E«snfc««&^"r 

So 3 5 0(1 EttKBl 0 4s\<om&7Lfr<Ol&\zm^ 



^7- 1 4 6 8 2 0 

30 

*7 H U5>X£\ 3 4 011 IBttSB 1 0 4 

^0D»€ra*©»fCffiVi-5ni;W h (Ett&Bl 0 4(7) 

lffiW^3 5 0ll 7KVX7H3 10©S1/^ 
X*3 1 3fc»«LTn*KJt&ni. B«fc, 
ffll/^3 4 011 ^y^^y 3 2 0©ftW^ 
X*3 2 lfc»*LTn*Rtt&n*. HI 6JC> 01 
5 OMWbIBS 1 0 5<7>©31^D — £TF> JlO^a 

3l7D-fc^ViTR9iT*. :©««H 013 

[0 0 7 7] CPU1 0 l^&Hlttll 0 4"OJ — F 
7^-fcX#3&£Ufc«£ (STEP1) , Jfctt«3 3 0 
0>&®b? httSB#3 3 l^irr>at!y hSrWS 

-r*t (step 2) , y^irxsnfci^x^s 2 1 
rt©^^*rs^cox-^^A*x 1 0 2 ^m^ju (st 

EP2 1), CPU 1 0 ll^Or- *£R*&tf. ^ 
«IC'J-F7^tX1?5Xh!; (ST 
EP2) H ^y^^U^B^&AT^UXA 
"?I^nfcU^X^3 1 3n0JEfttt*McamM> 

+t^>a>i€y 3 2 oftotwt ^x*3 2 

utM^ntv^v^n (STEP 2 2) , CPU 
U^Wrct7 Fl'XKKMI-raEBSB 1 0 4rt 
<Z>^-r^^D-/^<0±5 ; -^&^^X^3 2 1IC»€T 
&frffi3I£fTfc5 (STEP 2 2 4) . ft, CZ.X~Bo 
Vi>7s*Z 2 lOTMiSnT^^tttttliBl 3CD^ 
V 3 2 1 WtCfelWSnTl^x-^ t 
Ete&Bl 0 4rt<7)^lfc;TS5 ; -^a:^i;T^S^3l 
Sr^T* £fc, STEP 2 24TkW311fiOl 
9r1f I8» c fc*3Hff £^T««fc»€&tr. S T E P 2 

2 4©«a#757**£. CPUlOl^tS^ 
X* 3 2 1 ft©7^txsn&r-^*/u 1 0 2^ttJ 

(STEP 2 2 5) • 
[0 0 7 8] STEP2 2Tf^It^l/^X^3 2 

©7HWX«*lc»*-r*E««Bl 0 4rt^n^ 
<T>±.9— P&m&toLTUisX? 3 4 0l;:B£&tr IS 
TEP 2 2 1) o STEP 2 2 1j&^S7T££, l^X 
*3 1 3rtOdcDff^£t>£lCl'> ? X*3 2 l|*)(3HSr 
$nfcf-^©^l/yX^ 3 4 0<Dtt£tt#lC»€rfc 
tJfflSt, 3 1 3^7^XifIS:UyX^ 

3 5 0\zmZ&tS&M&f7teO (STEP 2 2 2). S 
TEP 2 2 2#S7-r**:> «Sl^^X^3 5 0O7H 
|/X««fcJ»*r *E«*B 1 0 4 fi^D * * 

U Kil/vX^ 3 4 O^ICO^x-^S:, ^Ufe^P 
^^IC^^^O (STEP2 2 3) q STEP 2 2 3^ 
%7t^tSTEP2 2 4, STEP2 2 S^tmtS. 
STEP 2 2 5CD^S^7"TSt, STEPllzMD 
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31 

CPUl 0 l^eo*07^-tX&Wr>, 

[0 0 7 9] CPU1 0 l#>£G1ft§giBl 0 4^ ^ 
7*-feX**«±l,fc»& (STEP 1) , **>y>^;* 
*U*«fc* (STEP3) , STEP314^ 

it^CPUl 0 l*^©f^MT^^l/^X^3 2 
1 fc©^T*^#'\#£&tfo !/>>X*3 1 3 

W©M9rfi!««cJcM»?»^^-rfS«^ XSrBttW 
^SdiC 1/^X^3 2 KZ>jaSStlfc*«*^r««& 
#£&tf. STEP3nt7ya5Xtyh$fJJ| 
L, 1 3 0Xmi«MKc3^&. »#HT^* 

UvX*3 2 l#R«3nTl>fcV*il££BB'rS£ 

(STEP3 1) , STEP3 1 4^Jt*»»bfc«31 
£fx&5. ft, £ l^X*3 2 1 OTBR^nr 
^W&WBi SOMIHRIBiHHIl 04fto 

— *#Bi;T&*ttB£a*-r. step3 iTEiia» 

1 0 4^Q#^^-r^^^^X^^35f?^T*^^^: 
ZmmTZts 1/^X^3 1 3 07h>Xfli(:^t 

3 4 0»C#tf&tJ (STEP3 1 1) . STE 

p 3 1 1 &&7?&£. WW 3 1 ^n<nws<wm 

**d©flMR€'bti;us;x^3 2 irt<z>M3S£nfcx 
-*<Z>*£i£^ I/yX^ 3 4 0 ©»Mi»#fcB€rfc&« 
mt. 3 1 3ft©7 Fl'XBBfcBSl^X* 

3 5 0lC#€r&frffl3£fffc5 (STEP3 1 2) . S 
TEP3 1 2#*7T*fc, ^1/^3 5 0C07K 
l^Xff «(C^Jt&rSE*Sfi 1 0 4 y £ S»* 

L, Rai/^X^ 3 4 OftOtr-^SIBSl/fcyDy 
(STEP 3 1 3) o STEP3130M 
mffiftTt&t* STEP3 14K3t*. tfti&VltSBm 
ZfttZOo STEP 3 1 4&9tTT&£* STEP lie 

Mocpui o i^^co^cor^-fex^^o 

[0 0 8 0] 015 <Om&W\Z£tl& CPUlOl^ 
$<D7-1 b7?1lXfrmte&mi 0 4<D7Uyt?*MX 

&y§UvX*3 4 0t;:i&D&», ?Dy^ftO«fcl:| 

*&*n*»»<o**ttaps;x^ 3 4 o±th#tU 

^^yX^3 4 0 ©^-^TS— SLTBBBB 1 

CPUlOl^ 

S©y-K7*-feX)WB*»fil 0 4O^D7^^X 

X* 3 2 1 l^X* 3 2 1 rtODR^-r*? 

-^0»*/U 1 0 2^mt>TZ>Z.£\Z&*) > ?Uy9 

si 6 0%kmyu-\z*$\,*Tmi 4<Dmm<oyay^m 

flteT. 01 SK&tt* 1x^X^3 1 3ICJS, 01 
3T*Lfcfl*«*«b*taii0Sn<5. 
[0081] 020*, 01 4*><fctf01 6 £R«C!>X 



(17) &Bfl¥7- 1 4 6 8 2 0 

ry^:li(^i:#Wf^WlT«)5. 01 60STE 
P 2 2 3^tSTEP8 0 1l:I^M^n, 014CDS 
TEP 3 2 2*5j;tf01 60>STEP313#STEP 
8 0 2CB*&A.&*VC»*. 014(Z>STEP 
3 3©g9ICSTEP8 0 3*t39rfe(CjiJP$nTlr^. £ 
niC£D, CPUl 0 l*&0)?<f hT^-feX^tjEfftg 
Mi 0 4©:/n>y/?iMX£t>/J^M§'£lc> ^iKoy 
ay^M**ff5J:t*fCfr*. STEP3l:^W 
lry5/3L^*U3*«ty hU Bt^T^P^^ 3 1 3rt 

ir X *B«B« 4 rt©»«rr * y ^ *t£fi 

**C*^C(!:§^t^ STEP 8 0 3^310, 
^C0 2aD<O^^V^T#^^nS. 
[0 0 8 2] l^ii, by hUfc^^U^-f hT^-tX 

D STEP 2 2 4, STEP 2 2 5 tV^*l7D-£ 

^^6K*«sn, ue>x* 3 2 1 rtic««sn&»& 

"C±<BCTHV-xfc:»L5-f h7?irxa%£T££ 
*iryS^a.ty h^^U^-f h7?±X£teK) S TE P 
3^6STEP 8 0 3^*D. fc^l^te, ilOFF 
^eBBONfcgfcL&ftfcEfcJcD, EiiSfH104 
rt©T-^©^T, ^yS'a.^yftOl'SJX* 
3 2 1, 3 1 3. 3 4 0, 3 5 0A®T^«4nft« 
tt. rfcfrS2#<0ttB©WM;:> IEiB3£Bl 0 4^ 

^e'j^-r h7**x#R£b&«£T*s. 

kvX^3 2 1 ©*Jg$fT3<ZrC> STEP3^f>ST 
EP8 0 3^ittfo 

[0 0 8 3] Uf&<**fc 

HSfeMSr, 02 1, 2 2, 2 S&ffi^TRHT*. 02 
1«, 77>r>a^€U 2rtlC> 7H^7Wf-# 

40 «rLVi«|^S*&B^-r^. 2 0 1 tt#fif«*& 

BBBOftBX'fy^TftD. BttWtc®B 

< , *tt&£l%gB0>«Btttt&B 2 0 4 & 
SLT, CPUl CMSRSMf 2 0 2 SW^t* 
B€r€r»^t>©T**. 2 0 2ttCPUlfc»SjWt<5 

nnmm<D)),—^>&mff-rz>z:£\ztevT\,>z>h<D£ 

T£. 2 0 Sli^^ys/A^y 2ft©*2»flWl:»tt 
Snfc, 7HUXT W ©x— ^©38»B*T*&, 2 
0 5ttCPUl^SBB«»*B2 0 4^m*an*« 
5^ BBMMFRrA«Tft«. BBBKHFrTKB^ 2 0 5 
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t? 02 2ii c p u i &mmmmm#mn 202 

CO 0 84] 02U#IU^^ 02 2©7D-$ 

iiox, *mmm<oMtt*mw-tz>o cpuiw^ 
^a^ffoT^^^n, ®g&Br^#m^2 0 2* 

CD*0ra<T€rftK fflS^^^r-T^ 

#<hLfc7j^F£l^ 0 ya^^U 3 left 

*fc£nTV>*fccoc!>5^> CPU hr*~^ 

S^a^U 3(h7^!y'>z2.^^eU 2©^-^<D#Jt£ 
^TT Hl/X^-^^> 7^>y^n.^^UC0®«2 0 3 

c p u i 204 \zm.mmmm^smn 2 0 

m 2 0 4 ij, *ra&&3gsm^<z>^#j&£#ih-r * ^? 

[0 0 8 5] 02 3ttiiMTOW7D-T 

»«tcH2 1 z&mvtz&zwwrzt* 

ITS Uf^O. t>^^^^^©^m2g«l& 
Wt£ft^-?&£J©'&fcl&£. #KCPUiKtfit$8$a3 

: ?-*mmmt&2 0 3*7 nuxrw 4\zfem~rz> 

Ury^h) o ^C7HI/X7K4MIT, ti 



ftBB¥7-l 4 6 8 2 0 

HPX7W4^»^<7)^^Utbfc^C0'bC0T* 
■5#* 7 Hl/XTk-T4^7F#^ft^ ; EUi:'rn«, 7 
H WX7 W 4 IC^JW^nX^^^r-^^^lS^ 

k^<^d, mmnyL^±^momm\z^xh. 7H 

?7>y7nmttZ<DSRAM^ aMMMM'eU (FR 
AM) feJBH^ST**. 
[0 0 8 6] *«©5658«^*»f*«fi*fct#fc 

-f h;t^{ranT^n5'BB, «s**rfc«fc o*t>n 
Tra^f-^T*^ *<Drc#>, mwtimmz\*. z 

*. l*u %m*9mmzmmzniti&&\z\^ z<d 

^^'J±©t-^H $tt>tlTL*5Z.ktZteZ. 9t<0 
SMMTCfro fc7Hl/X7K tf)^-*£j&l;::3Vvrt) 

[0 0 8 7] ^n&^T^fc860«|^H2 4IC^L 

2 i 2\z-femmz:t\zcpu i\zxij?<ti2>, 
rs. un^s^cpuiit ^^y>oL^^u3jc 

7^hf~^^ 79y^a«« 2C0®[^r^m^lC 

[0088] m-72 1 1 jWH-arr^-civnicov^T 

glA^f5lSt>^L, 777va^ ; 6'j2^(:nc 
[0 0 8 9] 
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(19) 



^¥7- 1 4 6 8 2 0 



36 



CSl) 



[0 0 9 0] 

[0 0 9 1] S^ag»r^03liU!l31SffV>, 
C0 0 9 2] *56WTtt» 3 If-Zty 

[0 0 9 3] ^t^^t'JOr-^S, — JJ 
[0 0 9 41 ^fy^^^UCQT-^^^V^ 

[02] 77yi/a^*U^Btta:bfc$/X5rA03 40 
[03] 77y->a^qe>J^Btti:L,fc^X^A<Z)3 
[04] 1 7 h 7 V yXf^f t 7 *>a^t'J 

[05] 5Xty hWfc»afcM*fc«M>3>ND-- 

[06] 7<>7^-fe^*sc©7^y>jL>^y©»# 
[0 7] *«ww*77^>a^ ; eys«iffii/fci 50 



[08] *m\\Zfrft*yjy*szL*^)*W&h1t£. 
[09] □>hD-7«^t^7D-5 1 t-h 
[010] ?4>79i*X<Dy?yi'ZL**:V<DisV7 

[011] 5'U7»Ay:7rrt©7Fl'XR£liMBft:7 

[012] «€r&»»±^s^^ao«iaMoR% 
0t&* # 

[01 3] ^»nrc«it««#KbaaoxxA:€H« 

[014] HI 3©«WhIB1 0 5©«317D— *^-T 

[01 5] **W^Jt*»*Kbffl3ffio»aft*HS 

[0 16] 01 5 0>«»IU&1 0 5<0«lS7D-S^"r 
0T&&. 

[01 7] **:UtM'Xtf*5 24 2 8 8A>f h©77^ 

[0 1 83 ^fBW&^S-TS^x^AO-jaSflfil©*!* 
[019] *»W©»*<0-«&^"rHT**. 

[020] 014 43<ttf 0 1 6 <n®my 

Ml7D-^t7D^t- b-C&Zo 

[02 1] *»(|i:W*7 Hl^77H©f-*«l 

[0 2 2] 02 iv>nmmz&\fz3>bti-7j>tft*> 
y h ^7H <OT-*mm<omfty d-**tht» 

[0 2 3] 02 lCO^Jfi^lC^lt^n^hD-^dtff^ 
7HPX7H^^f7V'a^ : t , J(Of-^i0 

[0 2 4] ^W^fr 

1- CPU, 2-777*>a^ ; tU» 

4~7Kl"X7lH\ 5»-7FUXJt«, 6-3 
>hD-7, 1 l*-DMA3>hP-7, 12-^^EU 

— ^ RAM* 15— MffROM. 1 ytf, 3 

2- 79^^a«iJ7Wi 3 3 •S'U 7 
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